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LITUOWDGIC DSCU.IMTONS

1711 CUM"F TRENC ITA 22+30 to 38+00

SyblLithologic Description Symnbol1

D-I 2.8' thick - Dolomite. light gray brown. very thin bedded DB-1
with pyrolusite precipitate on bedding surfaces. Unit is
bard and moderately weathered with brown stain along
scattered discontinuous vertical fractures.

D-2 Dolomite -3.5' thick - light grey-brow with lamller
shales interspersed throughout upper third of unit. Unit
contains deformed undulating beds, very thin bedded, badly
fractured with hairline black stained (pyrolusite) fractures
vertically oriented. Unit is lightly weathered and moder-
ately bard.

D-3 Dolomite - 5.0' thick - light gray, very thin to thin bedded,
fleggy , microcrystalline, lightly weathered, bard and breaka
with coachoidal fracture. axposed bedding surfaces exhibit
romif orm surface of ripple mark nature. Potholes and caves DB-2
found to be moat comm in this unit.

DA4 Dolomite - brow-gray, gnarly, massive. tripolitic, with
scattered intruded shale breccia. N~o apparent bedding dis-
tinguishable. Black and white chart fragments scattered
throughout. Hs@e constituas a random orientation of fragments DB-3
and blocks, lightly weathered1 hard.

D-5 Dolomite - gray, hard, intensely fractured and tightly conso-
lidated. ra&Vnt site I to 3". Black stained fracture faces
are commo. DB-4

D-6 Dolomite, tripolitic, brow-grey, massive, hackly, hard,
with an intene hig% angle fracture pattern, badly dis-
torted, unweathered to moderately weathered. Unit is DB-5
overlain by dolomite blocks in random orientation ia a
shale matrix.

D-7 Dolomite, gra)& ligtdy weathered, with scattered high angle
fractures, microcrystalline, and thin bedded (bedding 6 12"1)

D-8 Dolomite, pink, very thin bedded (bedding 2 - 3") moderately
weathered, badly fractured with random orientation of high
angle fractures,

D-9 Dolomnite, gray and brow-gray, very this bedded (beds
2 - 6") with mellar isterbeddeod dolomite shales, blue

said 'Aite, and paper this shale isoella.. Dolomite 0-
badly fractured with considerable tight high angle D-
fractures. Pyrolusite dendrites asomes in fracture
fuses. beds undulating, lightly weathered to unweethered,

D-10 Dolomite, brow,. hackly, massive, tripolitic, lightly to
moderately weathered ad with scattered black chart.

D-11 Dolomite, gray, microcrystalline, hard, unweathered.
lightly fractured, thin bedded, bedding 6 - 18",. and
deformed at scattered instances with shale intrusions,.
gently undulating.

D- 12 Dolomite, hard, gray. iightly weathered with staining along
fracture faces, very thin bedded (beds 2 - 4") with definite
ripple mark bedding contacts.

D-13 Dolomite - 1.0' thick - brown-grey, with considerable
black chart in pockets and seams, very thin bedded to
thin bedded (beds I - 3"1),

D-14 Dolomite, gray ad brow gray, very thin bedded, boe
1/2 - 2",. flaW, unweathered, tight ad hard.

D-15 Dolomite, light brow-gray, hackly, beds 3 -6.

D-16 Dolomite, gray, very thin bedded (<2"1), unfractured. Sur-
fae resemables shale.
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LITHOLOGIC DISCKIPTIOIS

UiM CUTOFF TUNC= STA 22+30 to 38+00

Symbol Litholotic Description

ad DB-1 Dolomite Breccia - tightly consolidated pieces of red-brown,
is gray, and gray-brown dolomite in a blue-gray shale matrix.

Dolomite is hard and competent. Shale is soft and unveathered.
Chert ts scattered throughout in random orientation. Fragments
shapes are angular to subrounded and rounded and of varying
sizes from 3/8" to 3 and 4 foot blocks.

it Overturned beds are strongly evident. The bottom of the dolo-
dly mite breccia is 5 feet above the toe of slope and has
tures lamellr bedding characteristics (Ll"). The beds dip I 50 W
r- 260 NE at Sea 2787 and become vertical at 27+90. The unit

becomes badly fractured with considerable high angle fracture
,added, brown stained and radiating outvard along the arc of the curve.
oreaks
tibit DB.2 Dolomite blocks in shale and sandstone mstrie Tay.
aves hard and unveathered. Blue-gray shale containt * - 94

fragments of %tite shale scattered throughout. Slicken-
sides are commn. Dolomite blocks range in size from

is- 0.5' to 4.0' resting in a random pattera.

ad
raeents DB-3 Dolomite, gnarly, deformed and broken into blocks with

blue-grsay shale end chert fragments scattered throughout.
Units are competent but detached and locally situated

conS- without orientation.
re faces

DB-4 Dolomite blocks in shale and shale breccia tight, unfractured,
in a random pattern unweathered to liwitly weathered.

DB 5 Dolomite blocks in black and blue shale and shale
breccia, lemllar to very thin bedded, (containing
flaggy characteristics). blocks appear molded with
subrounded edges and shale in the interstices often

able lapping over the edge of the dolomite like folie.
6 - 12") The dolomite ti bard, gray and uvweathered. Shale is

moderately hard, black to blue-gray, lamellar to
irately fLesile and unveathered. between Stea 34 60 e nd 35+00,
higb scattered dolomite breccia and intensely fractured dolo-

aite rehealed, with black chert concretions, cobble else
are scattered throughout. Unit is lightly to badly weathered
but tightly consolidated.

as

DB-6 Dolomite Blocks - 1.0' thick - intensely fractured in mass
of dolomite breccia, gray, massive, lightly to unveathered.

bred,
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LITUOLOGIC DISCRIFTIONS

UPIfl CUTOFF ThENCV 5TA 22+30 to 38

Smbol Lithologic Description Symbol

DS-1 Dolomite with interbedded blue-pray, lamellar shale, brom, SB-I
very thin bedded (lea" than 1") lightly to moderately
weathered and brown stained, and hard. Gently undulating
beds contained scattered chert and considerable high angle
fractures with brown stain faces. Bedding surface exposures
exhibit a knobbly surface resembling ripple marks. B-2

S-1 0.2' thick - Shale, gray-green. lemellar, with badly de-

fomed beds and considerable dolomite frapents intruded S8-3
into the shale mass, lightly to moderately weathered, mod-
erately hard.

S-2 Shale - 0.5' thick - grey-green, fissile, lightly weethered,
moderately hard. Considerable number of chert concretions SB-4
resembling suspect biostrome of possible permineralized
pelecypods, brachiopods or both.

S-3 Dolomitic Shale - 1.0' thick - gray-green, lamellar to fissile, S8-5
lightly weathered, moderately hard, unfractured and containing
scattered lamellft interbeds of dolomite, gray, moderately hard.

S-4 Shale, white end blue-gray. vertically dipping with scattered 
SS-1

red beds and chert fragments. The contact vicinity of Sta
2S+10 is rust brm, soft. Suspect grout take son* is in this
area.

SS-2
S-5 Shale, yellow-brown with chert scattered throughout. Only

a trace of structure remaining as most of this unit has de-
composed to soil. SS-3

S-6 Shale, white. lemeller, soft, decomposed, with salckensides
locally.

S-7 Shale, white and gresm-gray, lemellar and Lnterbedded SS-4in a random pattern, moderately weathered, soft. tight,
and with scattered brown staining.

S-8 Shale, red and gray mottled with sandstone gravels and SS-5
losses scattered throughout; rust-brown and gray-brown.
Considerable skickemaided surfaces portraying a Snarly
surface, massive but badly fractured. Structure re-
flects shale lithified then collapsed. Subsequent rec-
ossolidation Ma IlthLficatLoa developed. Local lanellar
bedding is discetinuous snd distorted.

SS-6
S.9 Shale. gray. lamellar, moderately soft, unweathered, 

us-

fractured but badly deformed by undulatory beds.

SS-7

4



LITHOLOGIC D&SC3 IFIS

0TO7 TIZUCE STA 22+30 to 38440

SLithologic Description

SB-1 Shale Breccia - black-gray, unweathered, soft, unstable, with 1'
fine grained dolomite and chart fragments in subangular shapes
(less than #4 screen) scattered throughout. A depression to
a depth of 1.0' Is formed by the presence of this unit.

SB-2 Shale and Shale Breccia - scattered rust stained sandstone in
shale and shale breccia ranging from rust brown to white with
red streaks. lamellar to very thin bedded but dipping in a
random pattern from high angle to horizontal, soft to hard.

Pockets of chart, red, black, and white are scattered throughout.

SB-3 Shale and Shale Breccia with interbods of sandstone;
soft, friable and rust-brown to red in random orien-
tation. Shale, white to blue-gray, lamellar and badly
deformed beds generally resting at high angles.

SB-4 Shale Breccia, brown, hackly, hard, moderately weathered
with dolomite block$ subrounded 3 - 12" in size, scattered

throughout as float.

SB-5 Shale breccia, black dolomite and chert fragments in
black shale breccia, unweathered, locally pyritized,
moderately hard.

SS-1 Sandstone, soft, friable, fine grained to silty, poorly
sorted, white, rounded with varigeted limonite, red and

green scattered throughout. CL comprises the matrix.

SS-2 Sandstone, soft, friable, golden brown, with limonite -
red streaks scattered in discontinuous near horizontal
pattern.

SS-3 Sandstone, flesh pink with variegated red streaks scattered
throughout. Unit is composed of moderately hard, well sorted,
fine grained, rounded sand grains. Bedding is thin to medium

(4" to 48") with strike and dip ranging between N 8 Z 10 SE
and N 18 E II S1.

SS-4 Sandstone, white and brown-white, thin bedded, with flat lying
bad# 3 - 12" thick, moderately hard and friable. Grains are
uniformily graded and rounded.

SS-5 Interblend of topsoil, black, and sandstone decomposed to sand,
red, gray and with shale and clay, yellow, green, and gray.

Chert fragments are scattered throughout. GC class. On the
contact between overburden and competent rock is found dolomite,
(in float) very thin bedded, gray to yellow-gray, badly weathered
and stained along the fractures, badly fractured and containing
considerable chert.

SS-6 Sandstone, red and red-brown, badly weathered and decomposed
to sand, fine grained, well sorted, rounded and subrounded.

SS-7 Sandstone - 1.5' thick - fine ground, silty, lamellar, brow.
soft and friable.
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STAGE III C0NSTHUCTI1O

Harry S. Trumn D m and Reservoir, Missouri

Foundation Mapping - Spillvay Powerhouse Area

GEOLOGIC UNIT 0SCIIft.

To understand the map of the spilivay powerhouse area, it may be Interesting
to note the method used to obtain the detail of the units. subunits, and
their location. The vast exposure of the rock surfaces portrayed the big Do
picture in viewing the units, and their trends, individually; and in relation (b
to each other. Unit descriptions and their direction were obtained and traced ho
along the unweathered presplit final rock surfaces. Accuracy in locating 1-
these units in respect to elevation and station vms assured by the following lc
mothod. me

un

As the rock van being prepared (scaled. trimmd, and cleaned) there was vu
opportunity to examine the rock and to map it by increments specifically to
pinpointed by the concrete pour layout dravings of the contract plans. An
the rock va 

marked according to scheduled concrete pours the foundation was UP
also mapped. Essentially steel rebars, a part of the reinforced concrete s
design, were generally situated near the exposed rock surface on 12-inch
centres to form a mt. The mat served as a grid over the rock providing
control In which to map. Generally, stations, ranges, and elevations were a Uit 10

part of the pour layouts providing sufficient survey accuracy to map without
the use of a survey party. Hence, no survey party was used. Finally, the Subunit A - Do

"big picture" vas thereby reproduced shoving each rock unit, subunit, and
boundary merely by fitting the rock map of each concrete pour together after .
concreting va completed. ma

I
b

GEOLOGIC UNIT DISCRIPTIONS

unit

Description of Unit 8 is from the base (lowermost elevation up ard). Unit 8
appears weathered with brown stain evident throughout.

S

0.7 - 1.31 Dolomite, shaly, lamllar to very thin bedded (up to If"). , eaa
with blue-grsy and black shale along beds. Unit is mdulating
generally and deformed locally.

8C Subunit I -

* V Dolomite, gray, moderately hard 4.

6C - Upper half - hackly and tripolitic. 2.5'± t

8 - Lover half - very thin beds (1-3") locally indistinct and t
overridden by tripolitic dolomite, undulating, gnarly. with
considerable healed high angl- fr ctures.

t
Top contact of k - 1" b.ack thert locally indistinct.

8D t Dolomite, gray, moderately bard
Subunit 2 -

O R - Upper half - massive, edium grained (macroscopic) S.' 2

sandy, with scattered high angle fractures (no accurate frac- (top of U t c

ture frequency determinable). 10) f

OD - Lower half - Very thin bedded, (beds uniformly 1 - 2")
very fine grained (argillaceous), shaly contacts along beds,
lightly fractured to unfractured. undulating. 5

S
8?, 8G Dolomite, gray, moderately hard u

3 - 1' 80 - Upper three-quarters - mwasivetripolitic, hackly, and
weathers brown.

OF - Lover one-quarter - red-brown-gray, very th' bedded
(beds i") with locally indistinct separations, "ieying mas-
siv appearance. Unit is gnarly with intense random high angle
fracture system; discontinuous.

tf , *li .... V -
S '.emm Halaii ii | I
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rAGE III CONSTRUCTION

uan Dam and Reservoir, Missouri

Ipjing - Spillva Poverhouse Area

GEOLOGIC UNIT DESCRIPTIONS

unit 9
Dolomite, moderately hard, brovn-gray, massive appearing, T
(bedding exemplified by discontinuous chert bands along
horizons 6-12" apart in lover 2/3 of this unit. Chart is

1-2" thick along discontinuous bands, blue, black, and white.
locally disturbed and/or deformed. Dolomite is fine to
medium grained, lightly to unfractured. Upper 1/3 of this
unit is browner, without chart, locally hackly, locally
vuagy, and containing random assortment of disoriented
rock fragments of other units.

Upper contact appears to be chart seem which may or may
not be continuous.

Subunit A - Dolomite (2 distinguishing units)

1.5' + Upper 1/2 of subunit A, Dolomite, pink-gray, moderately
hard, very thin bedded (beds varying 1/2-3"). Beds
marked by shale veneer. No separations along beds except
locally single discontinuous chert horizon at the unit
base. badly fractured with shale veneer on fracture faces.
So separation along fractures except in scattered areas.
This unit contains a very fine grained texture, is strongly
undulating, aed possesses several shale veneer bedding
surfaces developing into lImllas shale stringers.

Lower 1/2 of subunit A, Dolomite, dark gray, course
grained (sandy), massive with scattered high angle healed
fractures (lightly fractured). No bedding planes are
apparent. A strong continuous lamellas, gray, shale
seem 1/2 - 1" thick is at the contact betwon the upper
end lower subunits.

Subunit I Dolomite, gray, moderately bard, massive, hackly, very
fine grained but not tripolitic. A discontinuous wide
4"+ chart band appears at a horison about 1-2 feet below

2.5'± top of unit. The chart is very hard, dark blue and white
banded. A very thin continuous blue chart band underrides
the upper contact ranging in thickness between 1/2 - 4".
These bands locally reflect prelithification disturbance
and/or distortion. Most prominent in the upper half of
this unit are discontinuous horizons of dolomite, very
fine grained, very thin bedded (beds "+), locally deformed
and disturbed, and undulating.

Subunit 2 - Dolomite, moderately hard, light gray, thin bedded (beds
1.5'_t 2-6") very fine grained (argillaceous) and containing

(top of Unit conchoidal fracture characteristic. Unit is lightly
10) fractured to unfractured. Shale veneer on bedding planes.

Lover 1/2 reflects a shaly appearance with blue-gray shale
stringers, lamellar (1/4"-l 1/2") scattered throughout.
Shaly dolomite, light blueo-gray, is common. Contact with
upper unit indistinct except for rock te.ave.

- - - - -------- --
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STAGE III CONSTRUCTION

Harry S. Truman Dam and Reservoir, Missouri

Foundation Mapping- Spillway Poverhouse Area

GEOLOGIC UNIT DESCRIPTIONS

Lnit 11 Unit 11 (From base to top)

I1A Shale, dolomitic, blue-gray and white interbads; lamellar
to very thin bedded ( 1"), moderately hard, scattered

(1.5'±+) fractures, undulating; varies in thickness locally.
(Reduces to flat and elongated shards under artificial
breaking).

IlS Dolomite, dark gray to brown-gray, dense, cherty, gnarly,
very finely crystalline, hard, and very thin bedded (bads

(1.5'+) 1/2 - 1" but without separations). Sedding often oblitera-
ted and replaced by massive unfractured conglomeration of
brown and dark gray dolomite in random pattern. Rock is
badly fractured with very fine or incipient discontinuous 12C 2
fractures, with dark gray chert cmmon locally (no tripo-
litic chert).

IIC Dolomite, light gray, very fine grained, (not argillaceous),
hard, dense, with considerable healed high-angle fractures 123 2

(0.5'+) with shale veneer. Unit is undulating, massive (bedding
indistinct), cherty, black-gray and vhite, in discontinuous
seam along upper contact.

liD Dolomite, dark gray and brown-gray, mottled, hard, dense,
unfractured, (except locally) and massive. Locally,

(1.5+') traces of very thin beds, 1/2" and less, deformed and
undulating occur without bed separations. This unit may, 

123
2a

with small differences, be defined as a sister unit to

LI1 in texture except that chart is only widely scattered. Unt
Beds are not pronounced. The small differences are locally
indistinguishable.

liE Chert, very hard, black and white. oolitic, very thin

(1.0'+) bedded (beds + 1-2") intensely fractured and locally vuggy.

12A 1  Contact with top of Unit 13 (lso of Unit 12)

Dolomite, moderately hard, brown, dark gray to black-gray,
massive, hackly, intensely fractured (high angle) in areas S.

(3'+) of local distortion. This unit reflects a dense, finely
crystalline dolomite, that has been severely broken up and
redeposited in a random fashion with a softer, lighter gray
dolomite as matrix; appearing to weather more easily, this

resmbling a tripolitic mass. Dark crystalline fragment
sizes vary widely. Chart is scattered throughout. Scat-
tered evidence of very thin beds (1-2"), deformed, are in Unit
lower 1/2 of the unit. Lower one-half of 12A 1 consists of
a hard dense, blue-gray to brown-gray dolomite portraying Tis
a very thin bedded structure (beds one-inch thick and less) tion
deformed and distorted. Mass looks like whorls around distr

large chert nodules intensely fractured and broken. Defor- local
mation and distortion common. Seepage avenues with accom- spaci
panying perminerlistion locally prominent. of th|

indi
12A 2  Dolomite, hard, light gray, very fine grained, sandy, thin thic(1.5'+) bedded (V"-6") but with relatively indistinct bedding 

trns
separations. Unit is gnarly with considerable number of
healed, discontinuous, vertical and high angle fractures.

12A 3  Chart, very hard, oolitic, dense, blue, brown, and gray.
(0.5'+) lightly fractured vith intense fracturing associated with

undulations.

1231 Dolomite, tan-gray, massive, hackly (reembles pebble
(!.0+) conglomerate locally), unfractured, and capped with a

black and white 1" chart band, lightly fractured, and
strongly tripolitic.

k' "



STAGE III CONSTRUCTION

T.ran Dam and Reservoir. Missouri

1.Mpping - Spillway Powerhouse Area

GEOLOGIC UNIT DESCRIPTIONS

12C 1  Dolomite, brown-gray, hackly, massive, but possessing

bedding locally that is generally indistinct. Uni-
appears sandy, very fine grained at the base but reflects

transitional finer texture toward the top. Argillaceous

(6.5'+) appearance is characteristic near top of unit. Oolitic
dark gray and blue chart mixed with dark gray dense dolo-
mite, produces a mottling appearance that can locally be
defined as bedding, very thin (beds 1 - 3'). This unit
resembles a conglomeration of units (more than one)
mixed together prior to the completion of lithification
and redeposited in a deformed distorted mass.

12C 2  Dolomite, gray and tan-gray, very fine grained, very thin
bedded, (beds 3' and less), intensely fractured, gnarly,

(1.5'+) with scattered discontinuous chart seems locally deformed,

distorted, and undulating.

1252 Dolomite, moderately hard, pink to tan-gray, very thin
bedded, (beds 3 - 5"), argillaceous appearing, unfractured

(1.0'+) except for scattered high angle fractures marked by &hale
veneer. This unit is capped and based with shalt stringers,
blue-gray, lamaellar, soft to moderately hard, with blue
and white chart scattered throughout the shale. Considerable

undulation is noted in the shale.

1 2 3 2, Locally identified as shale with chert prominent enough to
be considered as an independent subunit.

Unit 13
Dolomite, light gray. uniformly very fine grained,
argillaceous, scattered high angle healed fractures with

shale veneer, very thin bedded with shale veneer along
bedding plane (no separations) massive appearing, undu-
lating. Unit bounded at the base by the "S" chert horizon
and at 1'± below the top by a prominent stringer of chert
I" thick, continuous, blue and white, very hard, and
undulating with the unit. Chert is locally interlaced with
lamellar blue-gray shale.

"S., Chert, blue and white, very hard, badly fractured with
dark gray, dense, dolomite fragments, tripolitic (white)
chert, and barite deposits widely scattered throughout.
Black and gray shale interstices locally comon. Iron
stain on exposures prominent. This unit forms the base
and is identified with Unit 13.

Unit 14

This unit is generally uniformly hackly portraying secondary deposi-
tion or a redeposition of samilfthified primary sediments earlier
distrubed by possible wave action. The unit is considered hackly,
locally vuggy and possessing white tripolitic chart bands on a
spacing of 6 to 10" (notably 5 bands passing through the center
of the unit). This unit is bounded by chert zones each identified
individually. There is some evidence that this unit doubles in
thickness (2X7 or 8') on the powerhouse wall indicating possible
translational movement along a bedding plane ..4AI..g pln.. f.t,.)
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STAGE III CONSTRUCTION

Harry S. Trumn Dam and Reservoir, Missouri

Foundation Mapping - Spilvy Powerhouse Area

GEOLOGIC UNIT DESCRIPTIONS

Unit 14A rests atop Unit 15C, the sandy unit of 15.

Unit 14A - Dolomite, and chert, light gray to dark gray, hard,

dense to crystalline, badly fractured (fracture internal (1-3")
very thin bedded (beds 1/2'-4") capped with white to blue gray
discontinuous chert seam, very hard and lightly fractured.

Estimated thickness I - 1.5'

Unit iB - Dolomite, hackly, moderately hard, gray to brown gray

(locally), lightly tripolitic with 5 nearly continuous hard white

tripolitic chert seams 1/4-1" thick on 6 to 10" spacings. Within

the five bands is confined the vuggy formation with vugs not larger

than 1" diameter. No interconnections are apparent.

Unit 14C - Dolomite, cherty, hard, dense, finely crystalline, gray

to black gnarly, with interbeds (indistinct) of brown gray dolomite.

Chart, crystalline and tripolitic scattered throughout with nearly

continuous seam of blue-gray and white chert on upper contact with

Unit 13. Unit appears massive with indistinct beds and locally
deformed and/or distorted.

Unit 15

lSA Contact with top of Unit 16 (lase of Unit 15)
Dolomite, moderately hard, brow gray, massive, strong
pattern of incipient healed fracture with pyrolusite
or shale veneer in random pattern. No baiding orienta-

tion except locally deformed stria* blue-white and
black chart randomly oriented and scattered throughout.

very fine grained.

155 Dolomite, very hard, dark gray, doee, massive, but
containing very thin beds of cyclic deposition ranging

fro, black-gray to light gray, (beds 1/4'") without
distinct separation planes. bedding strongly deformed
and distorted with considerable blue-gray and white
chert bands distorted and deformed penetrating at
random throughout the sass. Taxtue is sandy (but
fine grained). Chart comprises the majority of the
whole in local instances.

15C Dolomite, sandy, medium grained, reseabling possible
fossil debris, massive, light gray, (bedding sot
apparent) scattered traces of one chert band, undu-
lating but continuous portraying a specific temporal
horizon. This band is about 2' from base of 151,
0.2' thick blue-gray, and oolitic. Above the band
appears a lightly tripolitic and hackly texture.
Tripolitic chart bands discontinuous but resambling
the same temporal horizons are scattered more promi-
nently in the upper 1/2 - 1/3 of 15C. Spacing 3-6".

15D Dolomite, light (white) gray, moderately hard, very
thin bedded (1/2-3") medium grained sandy texture,
not in contact with 15C to very fine argillaceous
texture in contact with Ul4. Unit undulates. Unit
contains some minute vugs and considerable number of
high angle fractures. Shale veneer co- n on beds and

on high angle fractures locally.

Dolomite, very fine grained, massive to very thick
bedded, (beds 12+)containing shale veneer (may be
defined as shale stylolites - see 16 definition KCDO).
Bottom third is tripolitic, with thin beds of tripo-
litic chert, one of which is continuous one-fourth up
from unit base. One-third up from unit base is stylo-

littc shale seams 1/2" on center for a thickness of

3-4 inches. Above the shale, the dolomite portrays
an aphanitic texture with considerable perpendicular
and high angle fractures healed or containing a shale
veneer. Fracture frequency 4 in 12 inches.

-_ If_ !



III CONSTRUCTION
IL~
iDen and Reservoir, Missouri

- SpilIvay Poverhouse Area
GEOLOGIC UKIT DCSC3IflIONS

Unit 17

A3 Sase of 17
Shale, moderately hard, gray and green $ray. lamellar.
but possassing massive characteristics, widely scattered
fractures, healed, undulating, deformed occasionally and
containing scattered whit* chart nodules, bounded by
white chert seams and modules relatively discontinuous.
Chart #aes serving suitable markers imediately below
and above the shale with greater chart concentration at
the base.

A2  Dolomite, gray, moderately hard, massive, gnarly,
tripolitic upper half, with trace of hard, dark gray and
blue, discontinuous, chert zone midway throughout the
unit. Scattered blue and white chart throughout the
lower half. Unit possesses very fine train, sandy texture.

Al Dolomite, very thin bedded, (beds 1/4 to 1"), moderately
hard, brown-gray, unfractured, (possessing massive
characteristic), and containing very fine grain sandy
texture. (This unit say be the top of the massive
trilpolitic unit defined by A2 as trtpolLtLc rock is
exposed on the 583 floor)

A Dolomite, dark gray, moderately hard, very thin bedded,
(beds 1-3"), intensely fractured, vith bands of chert,
white, gray, scattered in uniformly horizontal orienta-
tion throughout. Unit is capped with white chart bend,
If' thick. Fractures noted ate healed and partially
healed. Upper section t sandy dolomite, very fine grained.

a Dolomite, massive to thick bedded, gray, moderately hard.
Upper 1.5' - unit is tripolitic, vuggy, indicating som

solution cavitation in the sandy tripolitic
zone.

Lower 2.5' - Shale veneer on beds 1-6" thick with no
separation planes, Fractures are scattered
and healed. Dolomite is smoth, aphanitic,
and massive in appearance with scattered bands
of white chart in the lower 1/4 of the unit.

C Chert, light gray to white, very hard, sandy, very fine
grained with some gray shale lenses. Lower contact is
tripolitic, soft, white, 1/2-3" thick.

D Dolomite, gray. masSLve, lightly tripolitic, sandy,
(coarsely crystalline), locally vuggy, and scattered
discontinuous shale veneers. Unit is sandy, moderately
hard.

9 Chert, dark gray to blue. very bard, lightly fractured,
massive.

a Top of Unit 17.
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4  4  

7 4

8ENCH HEIGHT " - , 2 20 ?c 2C 20 20 2V 20 2- 20 20 2- zC 2- 2L 2'

HOLE (EPH - . -t 2' 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 2,

- 4-3 'A 8 ' .h24W6
COUNLA AVRG)- - 1 4Rk41NR L41,W .4ECL4 P 5H 9 2(22 I28Ra6.4!4HE80*9 0 HP69 122 R0 2 ER2L2HERCC4 .3.68008.; 4j RRX .- 7

OE2 CP 2 .GE 2 G .EL 2 GEL 2
TOE CHARGE 2 12 2 Z - 2 2AL 2 2 GEL 2 GEL22 GEGEL 2GEL2 GEL2 GEL 2 2 GEL2 22E.2 2GEL2 P9 2 2GEL2 R49 GEL 2 HR89 2 GE.

STEMMING I i.i 
6
. " 51 11 55 55 .. 60 5 5AVRG 60 6 - 50 50 5-6 6 6 - '4

DELAY (BY ROW ) . . 2, 3,4 .0 1,2,3.4 1.2,3 0,1 2,4 0,1.2.4 0,1.2.4 0,1.2,4 0,1.2.4 
0 

_ 
2 

,
4  

' ,1,2,4 C .2.3 ,. 2 . .,2.3 0.1.2.3 1.2.3.4 0..2.3 G., 2.3 C.1,2,3 3.'..

THEORETICAL PF ..... 362 6.. 050 .63 072 00 070 06 o02 0 29 069 044 044 248 053 044 048 045 042 052 4

ACTUAL P6 - 66 069 056 268 076 0 8 076 059 A 0 062 047 0 51 C0 0 0 52 50 2.45 0 262 4

GRAD GRAD NRA GRAD -OTGRADATICN . . .. . 3 G G4 _00CumE .-;

GRL A 5 T ING RATIOS - - - -

K 420 42 42C 320 520 320 4228 , 42 42 42 28-42 42 28 42 42 42 28 4.

SK
H  

I i 4 54 314 3.4 275 2 75 275 314 314 3 4 3r4 3 4 3 14 3 14 3,4 3,4 4 3 4 4

* Kj 229 W29 029 029 025 025 025 C29 029 029 029 029 29 029 029 293 .29 229 029 2

'7 ' K
T 

'- . .JI I . 2 069 069 0 r5 079 086 086 0 72 C, '2 019 .186 086 , 2 '2 , 72 286

K S _1 5....{ 1517 57 L157 1 50 1S 450 IoSO 20c 20 2O "0 2 00 200 2 00 2 22 - 2 2. 2"''-

SHOT NUMBER 2 3 4 5 6 ! 7 6 9 10 II t2 13 14 15 16 17 8 9 22

'(ELD (CUIO YARDS) . . .. 27., 442,J 737 2268 2,70 2350 839 633 1945 1590 711 ;850 2822 '003 3.C 661 2'0e 4 5 2382 39

044PL,,SI0ES(0 S I. .831 VOGEL 2175O5(212 .50 GEL 2 175 GEZL 2250CGEL 22254(2<2 '30GEL 2 504(2L 2 250SG222 '004622 65 2622 2056,,2'SG CE..2 50 G..2 22532 J3. 2 2,. 3 ..(2. 3<22.40 .

TYPE S MONT- '0 GEL I 400 450 '450 'sGEL 7 GEL ' 450 3 GELi '550 325 200 ''EL 1 3 GEL ' 35C 350 65. 25 2
I?5O808. 170 GEL2802 15HE. 2258002 285 158 80 0 GEL*02 .50GE 246 25GEL 00 EL 28500L2 Z51.8(2 '5G2 860 GE, 208 402258 5'2 8082 '202 46. 12E,W '2TYENAON . . e. [r ERCOL HEIRCO ON'HERK 510 F 5ECL C NEC .HERCOL _HERCOL HERCOL 5C EW '1 NEWO d(KR NE 0HR C HER- HERC11L HER,~ NEW, NO[

ROWG ....... . . . . .. 0 4 z'0 ' IS 2 3 7 2-3 3 3 3 2 7T 3 3 4 5

NUMBER OF HOLES ---- 8 [42 35 36 6f 59 34 !' 45 24 '6 4' 5' '6 32 15 36 32 4

BURDEN SPACING- - - 7X10 7X0 7X14 7x14 7410 7XO 7X14 7X14 7Xo 7 X4 K 4 -4 , L4 7X14 7414 714 ? 1 4 - 4 4

BENCH HEIGHT-------- 1 is 1 '5 5 5 '5 15 ;5 '5 5 5 5 .

HOLE DEPTH-- - , 1 7 r7 !7 , 7 7 17 .7 ' ' - ,--;-

COUMN LA(AVERAGE----- 4  49R 4 .. Ell 4 HE 88084 888002L 70ER.02 . . .0800(2 8I 4(280L 78( 2804 ''4(4 7'46800i. 7 6EK0L I(20L ERC800 6'4 L IL 6 E1"1

'OE CHARGE ----- 3a,2 3 2EL 2 14(222 .46.2 2IGEL 2 ' GEL 2 ' GEL 2 EL 2 G GEL 2 i2EL 2 t GEL 2 GEL 2 GEL 2 GEL 2 2 GEL 2 4 EL 2 I t v ,, - .

STEMMING -5 5 5 5 5 5-1/2A/RG 6 AVRG 6 AVRG 3 5 5 5 5 5 5 5 5-6 16 5

CEA_(__W) _-- 7Cr'io* MR 10r307 t.01.3,4 0.234,5 G.CELATIRY ROW)- C T8 0(2E CNTER .. ,2 ,,2,3,4 P"P'4FJLL rTRF.P 0 0' .1,2 0,1.2.4,5 0,1,2 0.'.2 0, .2 3,4 0,. 0.,.2 ". .2 2.. . .. '. - - . 4

THEORETICAL PF-- . 56 57 0 32 0 32 5 47 045 0 32 22 046 2 32 0 30 0 30 033 029 0 36 236 036 3' 34

ACTUAL PF-- - -. 5 '72 034 028 051 044 033 032 041 027 037 0 41 036 024 048 045 033 4'

GRADATIONS - ----- 6

8. 45G RATOS- -

6 .2 K 42 42 42 42 42 42 42 42442 2442 42 2 42 4 42 42 42 .

SK
H  

043 243 243 243 243 243 243 243 243 243 245 243 243 243 243 243 243 24 24'

K,. K, OZ9 ) 029 OZ9 '229 229 029 029 029 029 029 029 029 029 029 029 '2929 2 229 229

'17 -
6T" 072 072 072 072 072 079 s72 '00 07200 072 072 072 072 072 072 C.'2 86 Z93100 . '

KS 65 .40 140 20 20 14 14 20 a0 14 20 20 14 20 20 20 20 2' 2

3.4 LIFT

SHOT NUMBER I 2 3 4 5 6 r 7 8 9 I0 II 12 13 14 15 16 7 i8 19 2.

' 'LD (CUBIC YARDS)---- 395 425 '220 590 1365 720 840 2680 2040 2350 3660 1760 2020 2860 '978 523 3962 933 Z4"1

EPLOSIVES (LBS .... 250GEL0 600GEL D 250 GELD 90GELD 2750GELD .30GEL0 IOOGEL D 7OCGE.L 1 675GEL 200GELD 225GEL S'GEL2 200GELD 275GELD 400OGE.D 400 GELD 50069 5049 .22 ;'A408 4-4

TYPE & AMOUNT --- 'GEL' 650 20 200 500 '200 '150 '675 - To 20EL 1 700HP 9 40P 9 275HER64 37 9 HP 9 4004P9 525 50 '10 GEL 2
4980HRC480'2" 4 H9RC 4 N8i8 4 N4EW8 4 .NERO 4 HERO 4 HEC 4 4EW8 4 53504E80.t328l8R_4254604 300889 4I[560 4500 HP 9 200HER4,HERCOL 4 HEROL 4 1258P 9 4-

ROWS -- - 5 7 3 3 7 3 2 6 3 3 6 3 4 3 3 4 3 6 3

NUMBER OF HOLES ----- 40 50 2: '5 38 .3 '3 4, 32 34 56 27 31 32 31 33 60 32 38 41

BURDEN SPACING ---- 7X2 7812 7X14 7X4 7X2 7X4 7X14 7X4 7844 7X14 7XI4 78 14 7X4 7X14 I14 7844 7844 X14 -' 4

BENCH EIGHT - ----- 6 6 '6 6 '6 '8 '8 '8 18 18 8 8 18 I8 1' ' 5

COL0 DIEPTH ------- I8 8 8 18 18 9 '9 29 19 49 19 49 49 49 49 '9 IS .9

I.tJMN LOAD(AVERAGE)--- BH46R. 4 84647(2804 78ERC 4 9BER 4 88ER 4 8HREO 4 68E84 88(204W 8"E8 4 AT H-4 4 4

-L S ERC4 6 HRC4 . NW -'ARIE 0 16"89 BJP. ,4446 f3'8
TE CHARGE - DGELD GELD LGEL 2 GEL I GELD IGELD iGELD 2GELD GEL D GELD GELD ' D G EL D I GELD 24GE2026<0 GEL D 222E 20 8

STEMMING 5 6 6 6 6 5 a 1 - 7 '2 ALTO8AT &I, ALT278 4C 8. '

DEL 87(BYROWI--- 6 .4024''34' ' ;02' 48G2,44. 2'S 4 . AL 81 27 IN88*0.1.2.3 0,,2.3 '*4'
3.1.0.2.4 68,9 - ,3 0,2,4 6A , 0.4.3 0.3 6;' . .3 0.,,3 a' ' ' 0.1.3 2.4 4'. ..O ' 3, 0 ,4 . .2 . 4 ,5,

0 0. *. .. .9 t4 -o ,.., 4 56 C
THEORETICAL P "".... 037 050 043 0.33 035 035 029 051 066 034 040 340 048 049 047 049 "42 035 .42

ACTUAL PF . ------ 053 088 041 049 057 042 030 051 067 032 040 040 048 036 046 066 .140 036 C 35

GRADATIONS--

BLASTING RATIOS- t - '7- -1 .

* 8  42 _42 42- 42 42 42 62 62 42 42 28 -42 28-42 28.42 28-42 28 28-2 28.42 28_42 28 4? 28'
B H" f , 4 " 48 8 " 4.4 ,' - 8 ' 4'"

K- 258 2.34 ' 25 2 2 59 2 72 272 : 572 211 272 272 272 272 272 27?2 272 272 2T2 972t 2?

K * - Kj 028 028 029 1 0 _2 0294 029 029 + 029 029 029 029 029 028 028 23 029 029 029 029 2)

8
T lG 02 '0 '00 08 86 06 0 002 057 072 057 068 '00 1'70 288.44 1 4 093145? 410-453 41015, 10-1

KI 99 I 10 4? 20 1-
*3 ,7o o47 200 200t 7 2 200 200 200 - 200 , 200 o0, 2. oo ,02 20 . . , 200, ,200 200 24

.0 0 20t0
Ka• s - 7o ; , ; o =o vm =o oo o'0=o Io , -o - Io DO, 0c 20 2.00 a o Ro 2'o o;=
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TABLE D-2
SHOT DATA -HARRY S. TRUMAN DAM

STAGE rr BLASTING
1I2 WHERE 8 BURDEN EXPRESSED IN FEET

74 58 42 416 18 2220 23 2 2De DIAMETER OF EXPLOSIVE CARTRIDGE IN ,NCHES

4458 417. 4427 42.6 4138 2520 2552 3,11 2118 2792 H BENCH HEIGHT IN FEET
. . . . . ... J SUBDRILL DEPTH IN FEET

12 3CGEL 2 675 GEL 2 50.2EL 2 65C2 550GEL 2 200 GEL 2 30J GEL 2 20N GEL 2 3520.L 2 525 GEL 2 i STEM P; FEET
'450, 9 425 ":4-0 69 525 - 200 "37I H1 5 I "8. 06 5. 5 w' 7 9 - 1

ISI ERC0L. SERCOL 5C IERCX HRER8C_ 4ERCOL K)OW 9 HERO00. SHEROL 4ERC. X 4 IERCL S SPACING OF HOLES E.PRESED IN FEET

4 4 4 4 4 3 3 3 3 2&4

6 66 63 66 5
'  

42 37 15 32 58

X14 4A 714 7K.4 7X14 7K:4 I.4 7:4 7X4 7 ,j4

20 20 20 2o 20 20 20 20 20 20

22 2 22 22 22 22 22 22 22

864:.'.2 1 I6. oD1 040.P4iE6' 12 .6EX0 2 HE~

5EL2 GEL2 1 GEL 1 i GL GEL 02 1XP9 2GE?2 2GEL2 1 W 9 2GEL2 IHP9 2 0.2 
2

GEL2

6 5 5 5 .12 5 6 6 HAr EN nEDCElO.OS
2 24 0,1.2,3 0.2.3 0.,.2,3 0.1,2 0 , 2 .1., ? o.1,2.3 DRAWINGS IN THIS FOLIO.... 11 ,.21. 12.., 1141. 0.,2) 0., ..2 .. ,2. HAVE BEEN REDUCED TO ONE253 , 044 045 042 052 043 GS0 048 0 ~ AFTEOIIA CL

0 52 C5 K C 5 3 52 0 62 0 45 0 52 048 0 60 ORIGINAL

42-42 42 2-42 .2 42 2.42 42 28-42 42 42

3 14 3.4 314 .4 3 4 4 34 3.4 '4 54

"29 029 Z29 .29 029 0 29 0 229 2 29

1' 86 0 86 00 0 72 0 2 0 46 0 '2 082 0 6 " 46

2 0 2 C 200 20 200 D 2 0c 2 Dc 2 00 2 o0

14 15 16 17 is 19 20 21 22 23 24 25 26 2' 24 29 3,) 31 32 33

1003 1310 66, 2108 1415 2380 !594 2570 e43~20 '2- 4 2

L2 50GEL 225GEL 2 5CGE_. 2 55 L2 GEL 0EL2 402 2GE L.2440C.GEL 2 2' SE. 2 t 5GE,0 22 2 .6 3 .E 2 25 a,2 57 U.4 . .. 5 GEL 2 1500GEL 2

350 350 6 GEL I 250 65C 61 *4 GEL. 7.I- I__ " ,

3 2 To 3 3 4 - 4 4 ' 2 4 0 2

16 32 I5 36 32 4!4 59 24

?X44 1X14 7- 7X14 -4 7 4 4 4 44 7' 4 4 4,4 7X 4

'5 5 '5 .5 ,3 5 "4

0.1.2 0.1,2 0.,2,3 .2...2 2,,3 - .,234 - • .,'14 ' 4 .'.2 , 2 . .. 4 ..3

0 29 0 36 0 36 0 36 1 38 5:4 05-2 254 21; ' . 2 34 :5

024 0 48 0 45 033 27@ 30' . ' 4 5. " " '8 2. 441 144 2_ 48

42 42 42 42 42 42 4. 4. 4. 1 . 2. 2, 4. 4 42

243 243 243 240 243 2143 ,' 4' '' , 4 4' 4', 4' .4. 44 .6' 245

029 329 029 029 229 029 129 .4 7 . - . .' .3 .2 4@ Z 229

01'2 012 08e6 093-100 ': I 293 6 "'- 9 "; ' ... -. . - ",' " .4, 7' ' "6: : 0'2

20G 2 2 20 2GE 22 , 2 2 . . GE XOO

04 0 16 16 I7 r 369 20 2; 22 2' 24 2 . , 2" 29 3" 31 32 33 34

2460 19 8 .503 3 60 -953 0475 .4- , . ,, 664 81 , , 4 .,' 058, '"" 4 10 5492 42,6

045798,9 4 "0oo 'S 525 ISo 50. ,.2 '2,0 2 " 4 1.. ... ... '. ',< '.... .. 6.52 ,00 25061 .2

23 24 243 24 24 43 3- 6. 4 2 33 4. 4 4

32 35 33 60 32 38 49 51 4' 29 4' 5' 62 48 . - 4 44 1P8 59 89

S 1814861 l4 "1474* 174 ?14 ?14 874 36486 4 6 x4 ' 4 564 4'6 6 4364'64 " 4 8614 6I4 874 '6.'4'

58 t1 Il IS r8 1 ? '' 6 5 '8 "

9 19 09 019 19 t9 9 .9 9 9 9 9 9 22 22 20 20 20 20

-D 20724I
4
-3t0 724r480.66R '806 P6t4 6 93E -41 1.046 - 11t 11 1g6 2 .6A

2 I G-l. 0 2 0 2 GEL 0 2 2E 0 2 2,. 0 2 . ... 2.6..... .. .. E E . . .E, 0 2 GEL S

14 12 2.68 L .L l 6I.TT8 A7 6 81 41
A T

1811 AiT 881 AC'7 A I1 1LT 4.' 59' 2i 6 010 '8l 4]1 89, 4. I 8 9 a- 31 3 1133 3451

86 1978 I5O3 396 .*.3 047 0534

04457 HP 40049 42 03 042 14 03 604 03 0208 4 543 043 045 GEL 00 42 05

4036, 048 06 040 038 034 0346 063 035 036, 1.4' 03 1.38 067' 44 '53 052 1744 049 046; 0541

50 CLG2 P9 3 *.x 4 2 67HW. 6. . 4 678764 E I

_.. .- 4 01 '2 8. . . . . . .. 4 -8 4

- 28.42 ,28-,2 8.42 28.42 , , 42 42 4 ' 4 42 2 62 4 2 42 44 42 42 42

. .., "-2,2 ,12272 2.1 ,2.-1,2 t 27221,2 2, 27,2 272,, 6 286,2, 8 26, 28 86,28, -28,
029 02 028 02 02 

° 
02 0 09 29 028 029 029 t.29 04 29 29 02 029 09 2c o z2

,5 ,,, .,, 7 3 , , o 6. 8 .... 5 -

GEL0 20 GE D2GE0 2.00L 2.0L0 EL 20 GEL D.
0

O 20 GE 400GL 20 E 200L 200E 200_ 2 00 D 2 00 C20GL0 2 f L0' .2GE 2D 0

.! 0 1 ".: 1 - . , - 3, 4 4, .. ....... ..... . 4 : .... .. .. 2 ,3-..:. . 6 .. .2. 3 .. 2, G,1 .3 ... 1. 2 _. 2 1 2 4 L._ .0 1, , .3 2 , '0, , 0" ? _3
FILE NO.A '- 2 9 9 PL T FI.NAL

- --t-211 f- 1 1 -,1 .72_ _ 2 2_

2_ _ __ _ 722T Z 27 2 29 8 6 26 s 1 2
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